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DETAILED ACTION 
Information Disclosure Statement 

The information disclosure statement filed 20 September 2006 fails to comply 
with 37 CFR 1.98(a)(2), which requires a legible copy of each cited foreign patent 
document; each non-patent literature publication or that portion which caused it to be 
listed; and all other information or that portion which caused it to be listed. It has been 
placed in the application file, but the information referred to therein has not been 
considered. Specifically, cited non-patent literature publications have not been 
evaluated because I copy of each publication was not provided. 

Claim Rejections ~ 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 15 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 15 recites the limitation "the sample chamber" in line 1. There is 
insufficient antecedent basis for this limitation in the claim. It is understood that the 
claim should read "wherein the sample input port further comprises a sample chamber." 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

1) Claims 1, 2, 4 and 12-15 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Virtanen (US 6030581). 

With respect to claim 1, Virtanen discloses a centripetally-motivated microsystem 
platform comprising a rotatable platform comprising a substrate (Figure 1:10) having a 
surface comprising a multiplicity of microfluidics structures (Figure 1:11) embedded in 
the surface of the platform. Each microfluidics structure comprises a sample input port 
(Figure 2:14) fluidly connected to a chamber (Figure 2:15, 17, 19) in thermal contact 
with a temperature control element. A sample outlet port in the form of a waste 
chamber (Figure 2:20) is additionally provided. This is described in column 4, line 17 to 
column 5, line 63 and in column 11, line 42 to column 12, line 3. Virtanen teaches that 
the temperature control element changes the temperature of a fluid in the chamber at a 
temperature greater than ambient temperature. The rotation of the platform causes 
heated or cooled fluids to move throughout the microsystem, and thereby affect the 
temperature across the entire substrate. 
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With respect to claim 2, Virtanen discloses the apparatus in claim 1, wherein the 
temperature control element is a resistive heater. Column 1 1 , line 42 to column 12, line 
3 states that heating is achieved electrically using electrodes. Resistive heating is well 
known in the art as an effective electrical heating technique. 

With respect to claim 4, Virtanen discloses the apparatus in claim 1, wherein a 
temperature sensing element is in thermal contact with the chamber and the 
temperature control element. Column 1 1 , line 42 to column 12, line 3 indicate that a 
thermostat is utilized to regulate temperature within the system. 

With respect to claims 12 and 13, Virtanen discloses the apparatus in claim 1 , 
wherein the temperature of a fluid in the chamber can be changed at a rate sufficient for 
performing PCR. This is described in column 11, line 42 to column 12, line 3. 

With respect to claim 14, Virtanen discloses the apparatus in claim 1, wherein the 
microsystem platform is a circular disk. This is apparent from the Figures. 

With respect to claim 15, Virtanen discloses the apparatus in claim 1, wherein a 
sample chamber (Figure 1:15) and a sample input port (Figure 1:14) are provided. This 
is described in column 4, line 17 to column 5, line 63. 

2) Claims 1, 12, 13 and 15 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Cottingham (US 5639428). 

With respect to claim 1, Cottingham discloses a centripetally-motivated 
microsystem platform comprising a substrate (Figure 3:34) having a surface comprising 
a multiplicity of microfluidic structures (Figure 4:36) embedded in the surface of the 
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platform. Each microfluidic structure comprises a sample input port (Figure 4:66) fluidly 
connected to a chamber (Figure 3:51, 54) in thermal contact with a temperature control 
element (Figure 3:48, 52) and a sample outlet port (Figure 4:60). This is described in 
column 6, line 48 to column 8, line 15. Column 13, line 20 to column 14, line 13 indicate 
that the temperature control element changes the temperature of the fluid in the 
chamber according to the requirements of a specified reaction. The rotation of the 
platform causes heated or cooled fluids to move throughout the microsystems, and 
thereby affect the temperature across the entire substrate. 

With respect to claims 12 and 13, Cottingham discloses the apparatus in claim 1, 
wherein the temperature of a fluid in the chamber can be changed at a rate sufficient for 
performing PCR. This is described in column 13, lines 20-45. 

With respect to claim 15, Cottingham discloses the apparatus in claim 1, wherein 
a sample chamber (Figure 3:64) and a sample input port (Figure 4:60) are provided. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 
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1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 1 03(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 

3) Claims 3 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Virtanen (US 6030581) as applied to claim 1, and further in view of Wilding (US 
6660517). 

Virtanen discloses the apparatus set forth in claim 1 as set forth in the 35 U.S.C. 
102 rejections above. Although Virtanen does disclose the use of resistive heating 
elements and temperature sensors, Virtanen does not specifically disclose the use of 
Peltier heaters and thermistors. 

Wilding discloses a microfluidic substrate comprising an inlet port in fluid 
communication with a plurality of reaction chambers and an outlet port. Column 16, 
line 27 to column 18, line 12 indicates that the apparatus comprises a plurality of 
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resistive heaters and temperature sensors capable of carrying out PCR. Wilding 
specifically discloses the use of Peltier heaters and thermistors. 

Virtanen and Wilding are analogous art because they are from the same field of 
endeavor regarding thermal cycling apparatuses. 

At the time of the invention, it would have been obvious to ensure that the 
heating elements and temperature sensing elements disclosed by Virtanen were Peltier 
heaters and thermistor sensors. As evidenced by Wilding, these devices are well 
known in the art, effective in PCR applications, and capable of being incorporated within 
a microfluidic device. 

4) Claims 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Virtanen (US 6030581) as applied to claim 1, and further in view of Pourahmadi (US 
20050194316), Richards (US 6296809) and Haff (US 5827480). 

Virtanen discloses the apparatus set forth in claim 1 as set forth in the 35 U.S.C. 
102 rejection above, however does not expressly disclose the use of an electric platen 
comprising a substrate bearing a multiplicity of temperature control elements. 

Pourahmadi discloses a microfluidic chip comprising a substrate (Figure 16:165) 
that includes a sample inlet port fluidly connected to a plurality of processing chambers. 
Heating elements are provided to cycle reagents through a plurality of different 
temperatures. This is described in paragraphs [0200]-[0204]. Pourahmadi indicates 
that the substrate is in communication with a circuit board (Figure 16:167) comprising a 
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multiplicity of temperature control elements (Figure 16:169, 193) in the form of resistive 
heaters. The elements are connected to a power source through leads. 

Virtanen and Pourahmadi are analogous art because they are from the same 
field of endeavor regarding microsystems designed for biochemical analysis. 

At the time of the invention, it would have been obvious to position the 
temperature control elements disclosed by Virtanen upon a circuit board in 
communication with the substrate. In paragraphs [0056]-[0059], Pourahmadi teaches 
that a circuit board is easily connected to an electronic controller, thereby allowing for 
effective regulation of the associated temperature control elements. The use of circuit 
boards bearing resistive heaters designed to carry out nucleic acid amplification 
reactions is considered to be well known in the art. 

The combination of Virtanen and Pourahmadi still differs from Applicant's claimed 
invention because Virtanen and Pourahmadi do not disclose the use of a slip ring. 

Richards discloses a rotating carousel capable of accommodating a plurality of 
reaction slides. Heaters are provided on the carousel and are used to control the 
temperature at each slide. Column 3, lines 57-67, column 6, lines 44-65 and column 
13, lines 19-53 state that a slip ring is used to connect electronics located on the 
rotating carousel with a power source. 

Haff discloses a rotatable heat exchange assembly (Figure 24:300) that 
comprises a plurality of temperature control elements (Figure 24:302-304). Rotation of 
the assembly allows a fluid sample to be exposed to each heating element during PCR. 
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This is described in column 22, line 35 to column 25, line 4. Haff discloses that a slip 
ring is used to electrically connect the heaters to a power source. 

Virtanen, Richards and Haff are analogous art because they are from the same 
field of endeavor regarding rotating substrates designed for biochemical analysis. 

At the time of the invention, it would have been obvious to utilize a slip ring in the 
construction of the apparatus of Virtanen and Pourahmadi. As evidenced by Richards 
and Haff, slip rings are well known in the art as effective means by which resistive 
heaters on a rotating substrate are connected to a power source. Pourahmadi fails to 
disclose a slip ring because his circuit board and substrate are not designed to rotate. 
However, in modifying the rotating microfluidic assembly of Virtanen, it would have been 
obvious to utilize a slip ring to connect the temperature control elements to a power 
source. 

5) Claims 8-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Virtanen (US 6030581) in view of Pourahmadi (US 20050194316), Richards (US 
6296809) and Haff (US 5827480) as applied to claim 6, and further in view of Petersen 
(US 6391541). 

Virtanen, Pourahmadi, Richards and Haff disclose the apparatus set forth in 
claim 6 as set forth in the 35 U.S.C. 103 rejection above, however do not expressly 
disclose the use of a brass plate in contact with the temperature control elements and a 
heat sink. 
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Petersen discloses a reaction vessel (Figure 22:40) capable of accommodating a 
sample fluid. Resistive heating elements (Figure 24:206) are positioned along the walls 
of the reaction vessel in order to control the temperature of the fluid. Brass plates 
(Figure 23:190) are also positioned along the walls of the reaction vessel in order to 
facilitate heat transfer. A heat sink is also in contact with the plates. This is described 
in column 22, line 6 to column 23, line 30. 

Virtanen, Pourahmadi, Richards, Haff and Petersen are analogous art because 
they are from the same field of endeavor regarding microsystems designed for 
biochemical analysis. 

At the time of the invention, it would have been obvious to ensure that the 
reaction areas disclosed in the apparatus of Virtanen were in communication with 
heating elements, a metal contact plate, and a heat sink. Petersen teaches that this 
arrangement is effective in rapidly heating and cooling a sample fluid during PCR, 
thereby increasing the efficiency of the operation. Brass is known in the art as a good 
conductor of heat, and therefore is capable of regulating the temperature within a 
reaction chamber with the aid of heating and cooling means. 

o 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
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F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1, 1994, a registered attorney or. agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

Claims 1-5 are rejected on the ground of nonstatutory obviousness-type double 
patenting as being unpatentable over claims 1,10, 17-19, 27 and 28 of U.S. Patent No. 
6706519. Although the conflicting claims are not identical, they are not patentably 
distinct from each other because the claims of the instant application are generic to 
those of U.S. Patent No. 6706519. U.S. Patent No. 6706519 discloses the use of a 
rotatable platform comprising a substrate, a sample input port, chambers, a temperature 
control element, and a sample outlet port. U.S. Patent No. 6706519 also includes other 
limitations specifically directed to the use of a plurality of additional chambers and 
reagents. 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The Zanzucchi (US 5863708) reference discloses the state of 
the art regarding rotatable microsystems. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nathan A. Bowers whose telephone number is (571) 

272- 8613. The examiner can normally be reached on Monday-Friday 8 AM to 5 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gladys Corcoran can be reached on (571) 272-1214. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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